Introduction
Let E be a real Banach space with dual E * and K a nonempty closed convex subset of E. Let J : E → 2 E * denote the normalized duality mapping defined by J(x) := { f ∈ E * : x, f = x 2 , f = x , x ∈ E} where ·, · denotes the generalized duality pairing. Following Morales [6] , a mapping T with domain D(T) and range (T) in E is called strongly pseudocontractive if for some constant k < 1 and ∀x, y ∈ D(T), It follows from a result of Kato [3] that T is pseudocontractive if and only if there exists j(x − y) ∈ J(x − y) such that Tx − T y, j(x − y) ≤ x − y 2 , ∀x, y ∈ D(T).
Uniformly continuous pseudocontractions
In [9] , Schu introduced the iterative process (1.2) below and proved the following theorem. 
−1 } is bounded, and lim n→∞ (1 − μ n )/α n = 0, where k n := (1 + α 2 n (1 + L) 2 ) 1/2 and μ n := λ n /k n , for all n ∈ N; fix an arbitrary point w ∈ K, and define that for all n ∈ N,
Then {z n } n converges strongly to the unique fixed point of T closest to w.
Here the pair of sequences ({α n } n ,{μ n } n ) ⊂ (0,∞) × (0,1) is said to have property (A) if and only if the following conditions hold.
(i) {α n } n is decreasing; (ii) {μ n } n is strictly increasing; (iii) There exists a strictly increasing sequence
The first iterative process of this nature was introduced by Halpern [2] : for any fixed w ∈ K and arbitrary z 0 ∈ K, z n+1 = μ n Tz n + 1 − μ n w, n = 0,1,2,..., (1.3) where {μ n } is a sequence in (0,1) with lim n→∞ μ n = 1. In [8] , Moudafi proposed a viscosity approximation method of selecting a particular fixed point of a given nonexpansive mapping in Hilbert spaces, where he proved the following theorem. 
Then the sequence {z n } generated by z 0 ∈ K,
Let K be a nonempty closed convex and bounded subset of a real reflexive Banach space with a uniformly Gâteaux differentiable norm. Further to Theorems 1.2 and 1.3, the purpose of this paper is to use the following iteration process:
where {μ n } n , {α n } n are sequences in (0,1) and f : K → K is a contraction map, to approximate the fixed point of a uniformly continuous pseudocontraction, which solves some variational inequality. If the map f is a constant map then we recover the iteration process (1.2) from (1.8).
Preliminaries
Let E be a real normed linear space and let S := {x ∈ E : x = 1}. E is said to have a Gâteaux differentiable norm and E is called smooth if the limit
exists for each x, y ∈ S. E is said to have a uniformly Gâteaux differentiable norm if for each y ∈ S the limit is attained uniformly for x ∈ S. The modulus of smoothness of E is defined by
E is equivalently said to be smooth if ρ E (τ) > 0 ∀τ > 0. Every uniformly smooth Banach space is a reflexive Banach space with a uniformly Gâteaux differentiable norm. An example given in [7] illustrates that this inclusion is proper. Let E be a linear space and let K be a subset of E. Then, for any x ∈ K, the set 
The following lemmas will be needed in the sequel. Lemma 2.1 is well known, (see, e.g., [7] ). The proof of Lemma 2.2 can be deduced from [11, Lemma 2.5].
Lemma 2.1. Let E be an arbitrary real Banach space. Then
for all x, y ∈ E and for all j(x + y) ∈ J(x + y).
Lemma 2.2. Let {a n } n be a sequence of nonnegative real numbers such that a n+1 ≤ 1 − α n a n + α n β n , n ∈ N, (2.6)
, and ∞ n=0 α n = ∞, lim n→∞ β n = 0. Then, lim n→∞ a n = 0. Lemma 2.3, Proposition 2.4, and Lemma 2.5 that follow appear in [10] . For completeness, we present also their proofs. 
(2.7)
Proof. Let f : K → K be a contraction map with constant α ∈ [0,1). Then, for each t ∈ [0,1), the mapping T
is a continuous strong pseudocontraction with constant t + (1 − t)α ∈ [0,1), which satisfies the weakly inward condition. By [1, Corollary 1], T f t has a unique fixed point x t ∈ K, that is,
(2.8)
To prove the continuity of the path, we follow the same line of arguments as in [7] . Let t 0 ∈ [0,1). Then for all j(x t − x t0 ) ∈ J(x t − x t0 ), 
Proof. (i) Let the path {y t } given by y t = tT y t + (1 − t)u, for some u ∈ K, be bounded. Then the set { f (y t )} is bounded. Let j(x t − y t ) ∈ J(x t − y t ). From the estimates
Hence, {x t } is bounded.
(ii) Let x * ∈ F(T), and let j(x t − x * ) ∈ J(x t − x * ). Then
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, and let j(x t − x * ) ∈ J(x t − x * ). Then 
is bounded, then the path {x t }, t ∈ [0,1) described by (2.7) converges strongly to the fixed point of T, which is the unique solution of the variational inequality 
Since E is reflexive, ψ is convex, continuous and ψ(x) → ∞ as x → ∞, we have that the set C := {y ∈ K : ψ(y) = inf x∈K ψ(x)} is nonempty, closed and convex. We show that C is bounded. Let y ∈ C.
, where x 0 ≡ x t0 . Applying the convexity of the functional (1/2) · 2 : K → R, we deduce that
x ∈ K, and using Lemma 2.1, we have that 0 respectively.
